We present new Chandra X-ray Observatory and Hubble Space Telescope observations of eight optically selected broad-line AGN candidates in nearby dwarf galaxies (z < 0.055). Including archival Chandra observations of three additional sources, our sample contains all ten galaxies from Reines et al. (2013) with both broad Hα emission and narrow-line AGN ratios (6 AGNs, 4 Composites), as well as one low-metallicity dwarf galaxy with broad Hα and narrow-line ratios characteristic of star formation. All eleven galaxies are detected in X-rays. Nuclear X-ray luminosities range from L 0.5−7keV ≈ 5 × 10 39 to 1 × 10 42 ergs −1 . In all cases except for the star forming galaxy, the nuclear X-ray luminosities are significantly higher than would be expected from X-ray binaries, providing strong confirmation that AGN and composite dwarf galaxies do indeed host actively accreting BHs. Using our estimated BH masses (which range from ∼ 7 × 10 4 − 1 × 10 6 M ), we find inferred Eddington fractions ranging from ∼ 0.1 − 50%, i.e. comparable to massive broad-line quasars at higher redshift. We use the HST imaging to determine the ratio of ultraviolet to X-ray emission for these AGN, finding that they appear to be less X-ray luminous with respect to their UV emission than more massive quasars (i.e. α OX values an average of 0.36 lower than expected based on the relation between α OX and 2500Å luminosity). Finally, we discuss our results in the context of different accretion models onto nuclear BHs.
INTRODUCTION
In the last few years, the number of active galactic nuclei (AGN) identified in dwarf galaxies (i.e., M * 3 × 10 9 M ) has grown from a handful of quintessential examples (e.g., NGC 4395; Filippenko & Sargent 1989 , and POX 52; Barth et al. 2004 ) to a body of several hundred candidates (see Reines & Comastri 2016 for a review). This has largely been possible thanks to large scale optical spectroscopic surveys (e.g., the Sloan Digital Sky Survey; SDSS), which have facilitated the search for AGN signatures in samples of tens of thousands of galaxies (see e.g. Greene & Ho 2004 Dong et al. 2012) , with the most recent studies concentrating on bona-fide dwarf galaxies (Reines et al. 2013; Moran et al. 2014; Sartori et al. 2015) . In particular, the most successful searches for AGN in dwarf galaxies have used narrow emission line diagnostics (e.g., the BPT diagram; Baldwin, Phillips & Terlevich 1989) to search for photo-ionized gas consistent with the presence of an AGN (see also Kauffmann et al. 2003; Kewley et al. 2006 for commonly used diagnostics).
For AGN exhibiting broad Hα emission, assuming that the broad line region gas is virialized, it is possible to estimate the mass of the central BHs. Note that, for AGN in dwarf galaxies, this also relies on the assumption that the scaling relation between BH mass and host stellar velocity dispersion (Ferrarese & Merritt 2000; Gebhardt et al. 2000) holds in this mass regime (Bentz et al. 2016) . The velocity of the broad line region gas is estimated from the width of the Hα line, and the radius to the broad line region is estimated from the luminosity of the broad emission (Kaspi et al. 2000; Peterson et al. 2004; Greene & Ho 2005; Bentz et al. 2009 . BH masses in dwarf AGN are typically ∼ 10 5 −10 6 M solar masses (see e.g., Reines et al. 2013 , Baldassare et al. 2016 , with the lowest reported having a mass of just ∼ 50, 000M (Baldassare et al. 2015) .
Despite these recent advances in the identification of AGN in dwarf galaxies, the radiative properties of this population of AGN as a whole are largely unconstrained. Much work has been done exploring the X-ray properties of ∼ 10 6 M optically selected AGN from the Greene & Ho samples (Desroches et al. 2009; Dong et al. 2012; Plotkin et al. 2016 ), but these host galaxies tend to be more massive than the dwarf galaxies considered here. Stacking analyses have been used to detect X-ray emis-sion in dwarf galaxies out to z ≈ 1.5 (Mezcua et al. 2016; Paggi et al. 2016 ). Additionally Pardo et al. (2016) used X-ray observations to search for AGN in dwarf galaxies at z < 1, finding an AGN fraction of ∼ 1%. However, we are concerned with following up individual systems in order to obtain a detailed look at the radiative properties of this relatively unexplored population.
Determining the radiation properties of actively accreting BHs at the cores of dwarf galaxies is important for several reasons. Firstly, the BHs at the centers of dwarf galaxies may provide clues about galaxy nuclei in the early universe, since they are expected to be similar (to first approximation; see, e.g., Bellovary et al. 2011; Habouzit et al. 2016) . With current instrumentation, it is not possible to detect 10 5 M BHs in the earliest galaxies. A BH of this size accreting at its Eddington limit has a bolometric luminosity of ∼ 10 43 erg s −1 . Assuming it releases ∼ 10% of its energy in hard Xrays, the flux reaching us would be an order of magnitude below the detection limit of the 4 Ms Chandra Deep Field South (which has a 2-8 keV flux limit of 5.5 × 10 −17 erg s −1 cm −2 ; Xue et al. 2011) . Furthermore, searches for AGN at high redshift (z > 6) find fewer sources than expected based on relations at lower redshift (Weigel et al. 2015) , possibly due to the lower normalization for low-mass galaxies in the BH massgalaxy stellar mass relation (Reines & Volonteri 2015; Volonteri & Reines 2016) . As an alternative, presentday dwarf galaxies can serve as useful local analogs (Jia et al. 2011; Reines et al. 2011 Reines et al. , 2014 . Present day dwarf galaxies have likely not undergone any major mergers, and are thus relatively undisturbed and "pristine" compared to more massive systems.
Moreover, studying AGN in dwarf galaxies is useful for understanding the interplay between AGN activity and star formation on all galaxy scales. AGN feedback is expected to have an effect on galaxy scale star formation, particularly in more massive systems (e.g., King & Pounds 2015) . Feedback from massive stars and/or supernovae is expected to be particularly relevant for dwarf galaxies, but it is unclear what (if any) influence AGN can have on star formation in these smaller systems (Murray et al. 2005; Hopkins et al. 2010 Hopkins et al. , 2014 Hopkins et al. , 2016 . Studying radiation from AGN in dwarf galaxies is also useful for understanding whether BH accretion had any influence on star formation in the earliest galaxies (see e.g., Alexandroff et al. 2012) , as well as for investigating the contribution of low luminosity AGN to reionization (Milosavljević et al. 2009; Madau & Haardt 2015) .
High resolution X-ray and UV follow-up of these systems is essential for understanding the accretion properties of AGN in dwarf galaxies. If detected, sufficiently bright, point-like nuclear UV/X-ray emission provides Red circles represent objects with new Chandra observations, while gray squares represent objects with archival X-ray observations. The sole BPT star forming object is our sample is RGG B; in this plot and others in this paper, this object is surrounded by an open circle for clarity.
strong confirmation of the presence of an AGN (e.g., Elvis et al. 1994) . Additionally, X-ray studies can be used to determine the distribution of Eddington ratios for AGN in dwarf galaxies. Furthermore, the relative strength of the UV and X-ray emission is important for learning about the structure and properties of the accretion disk and corona (Tananbaum et al. 1979; Lusso & Risaliti 2016) . Finally, studies of the broad-band spectra of these objects is necessary for determining the bolometric correction for this class of AGN. Reines et al. (2013) identified 151 dwarf galaxies with narrow and/or broad emission line signatures indicating the presence of an AGN. With the above goals in mind, we analyze Chandra X-ray Observatory observations of a sub-sample of these objects, focusing on the most promising broad-line AGN candidates. The paper is organized as follows. In Section 2, we discuss our sample, X-ray and UV observations, and data reduction and analysis. In Section 3, we report on properties of the X-ray and UV emission, including the ratio of X-ray to UV emission. In Section 4, we discuss the origin of the X-ray emission, and compare the properties of our galaxies to more massive quasars. Reines et al. (2013) identified 10 dwarf galaxies with both narrow and broad emission line AGN signatures. Of these, six fall in the "AGN" region of the BPT diagram, and four fall in the "composite" region. Composite objects are expected to have contributions to narrow line emission from both an AGN and recent star formation. The 10 galaxies include the well-studied NGC 4395 (RGG 1 21), as well as two objects (RGG 20 and 123) identified in the Greene & Ho (2007) Reines et al. (2013) to have broad Hα emission but narrow-line ratios consistent with photoionization from HII regions. However, this object's narrow line ratios place it on the upper left of the star forming region of the BPT diagram, a regime where it is thought lowmetallicity AGN can reside . In all, our full sample is comprised of 11 objects, three of which have Chandra observations analyzed in the literature, and eight of which have new Chandra/HST observations analyzed in this work. We stress that with our new observations, we complete high-resolution X-ray follow-up for all secure broad-line AGN identified in Reines et al. (2013) .
OBSERVATIONS AND ANALYSIS
All targets are nearby (z < 0.055), and stellar masses range from ∼ 1×10 8 −3×10 9 M (see Tables 1 and 3 in Reines et al. 2013) . Figures 2 through 9 show, for each of our eight new targets, the three-color SDSS image, the HST UV image, and the CXO image.
2.1. Chandra X-ray Observatory Chandra X-ray Observatory observations of our targets were taken with the Advanced CCD Imaging Spectrometer S-array (ACIS-S) between December 2014 and April 2016 (PI: Reines, Cycle 16). See Table 1 for a summary of observations. The data were reprocessed and analyzed with the Chandra Interactive Analysis of Observations software package (CIAO; version 4.8). After reprocessing and restricting our data to the S3 chip, we generated a preliminary source list using CIAO WAVDETECT, and corrected the Chandra astrometry by cross-matching our observations with sources in the Sloan Digital Sky Survey catalog (excluding our own). In 3 observations (RGG 11, 32, B) , there were not a sufficient number of cross-matched sources to apply an astrometry correction. For sources where there were three or more cross-matched sources, astrometric corrections ranged from ∼ 0.2 − 0.6 . We checked all observations for background flares; none were found. We then applied an energy filter (0.3-8 or 0.5-7 keV) and re-ran WAVDE-TECT using a threshold significance of 10 −6 (equivalent to 1 false detection over the S3 chip).
We used SRCFLUX to calculate count rates and errors in three energy bands: soft (0.5 − 2 keV), hard (2 − 10 keV), and broad (0.5 − 7 keV). For targets with a WAVDETECT source coincident with the optical nucleus (RGG 9, 32, 48, 119, 127) , we extracted counts in a circular source region of radius 2 centered on the WAVDETECT coordinates. In the absence of a WAVDETECT source (RGG 1, 11, B), we extracted counts in a region of the same size centered on the nominal position of the nucleus as given by SDSS coordinates. We used a background annulus with inner and outer radii of 20 and 30 , respectively. All sources were detected in the soft and broad bands.
Counts were converted to unabsorbed fluxes using the Portable, Interactive Multi-Mission Simulator (PIMMS)
2 . We assumed the underlying spectrum to be a power law with Γ = 2.0, except in the cases of RGG 119 and RGG 127, for which we were able to measure Γ directly from the extracted spectra (see below). Galactic HI column density measurements were obtained with the HEASARC nH tool 3 , which uses HI column densities measured by Kalberla et al. (2005) . Table 2 presents the counts, unabsorbed fluxes, and luminosities for each target in each wave band.
Two sources (RGG 119 and 127) had enough counts (n 100) to warrant spectral analysis ( Figure 10 ). We use the Sherpa fitting package in CIAO to model the extracted spectra using an absorbed power law model. Since it is possible to have both Galactic absorption and absorption intrinsic to the galaxy itself, we fit the spectra two ways: with n H frozen to the Galactic value, and with n H constrained to be at least the Galactic value. We find that the spectrum of RGG 119 has a best fit power law index of Γ = 2.25 ± 0.25. The models did not prefer an n H greater than the galactic value, suggesting little-to-no intrinsic absorption. RGG 127, however, has a best fit n H approximately twice the galactic value, indicating potential intrinsic absorption. For RGG 127, we find a corresponding best fit Γ of 2.18 +0.55 −0.35 . If we freeze n H to the galactic value, we obtain Γ = 2.03.
Hubble Space Telescope
HST WFC3 images were taken with the UVIS channel and F275W filter. Individual exposures were processed and combined using the standard HST AstroDrizzle reduction pipeline. Total exposure times ranged from 747 s to 900 s. We detect UV emission from all Figure 2 . Optical, UV, and X-ray imaging of RGG 1. The leftmost panel is a three-color SDSS image, using u, g, and r bands as blue, green, and red, respectively. The center panel shows the HST WFC3/UVIS image taken with the F275W filter. The rightmost panel shows the Chandra X-ray Observatory image, smoothed with a Gaussian kernel with radius of 3 pixels. At the median sample redshift of z = 0.04, 1 corresponds to ∼ 850 pc. G=2.25 Figure 10 . Left: X-ray spectrum of RGG 119. We fit the spectrum with an absorbed power law model, finding a best fit Γ = 2.25. Right: X-ray spectrum of RGG 127. We fit the spectrum with an absorbed power law model, finding a best fit Γ = 2.18 and nH = 7.4 × 10 21 cm −2 (approximately twice the galactic nH value).
eight targets. We use the PHOT task within the STSDAS package for PyRAF to measure UV fluxes. The UV emission associated with the AGN emerges from the unresolved accretion disk. There may also be spatially resolved UV emission on scales larger than the WFC3 PSF. In order to isolate emission from the AGN, we measure the flux within an aperture with a radius of 3 pixels centered on the brightest pixel, accounting for the HST WFC3/UVIS F275W encircled energy fraction. We try four different background apertures ranging from an annulus immediately surrounding the source (effectively subtracting off any nearby star formation) to a large annulus containing only the sky background. The choice of background aperture does not strongly affect our results, but since we do expect some UV emission from star formation in addition to any from the AGN, we use the innermost annulus background for our measurements of the UV-to-X-ray flux ratio. Table 3 presents measured count rates for the background and AGN.
Archival data
Chandra imaging of RGG 21 (NGC 4395) was analyzed in Moran et al. (2005) , and RGG 20 and RGG 123 were analyzed in Dong et al. (2012) . We briefly summarize their findings here.
RGG 20. RGG 20 (SDSS J122342.82+581446.4) was found to have a 0.5-8 keV luminosity of L = 6.7 × 10 41 erg s −1 . There were a sufficient number of counts to extract a spectrum; the best-fit photon index was Γ = 1.54 ± 0.10. The ratio of X-ray to UV emission (α OX ; see Section 3.2) is α OX = -1.30.
RGG 21. RGG 21 (NGC 4395; SDSS J122548.86+333248.7) was found to have a 2-10 keV luminosity of L = 8.0 × 10 39 erg s −1 . NGC 4395 displays dramatic spectral variability, with measured power law indices ranging from Γ = 1.72 (Iwasawa et al. 2000) to Γ = 0.61 (Moran et al. 2005 ) on timescales of several years.
RGG 123. RGG 123 (SDSS J153425.58+040806.6) has a 0.5-8 keV luminosity of L = 8.5 × 10 41 erg s −1 . There were not sufficient counts to extract an X-ray spectrum. The photon index as estimated from the hardness ratio is Γ HR = 2.57±0.27 4 , and α OX was found to be -1.22. Dong et al. (2012) reports count rates for RGG 20 and 123 (as well as fluxes and luminosities) in the 0.5-2 keV and 2-8 keV bands. For uniformity, we convert their 2-8 keV count rates to 2-10 keV fluxes using PIMMS. For RGG 20, we use the photon index of Γ = 1.54 obtained from the fit to the spectrum. For RGG 123, we follow the same procedure as for our new data and use a photon index of Γ = 2.0.
3. RESULTS
Nuclear X-ray Emission
All eleven targets are detected, i.e. we find a 100% X-ray detection rate for nearby (z < 0.055) dwarf galaxies with broad and narrow-line AGN signatures (i.e., those falling in the AGN or composite region of the BPT diagram). For our 8 new targets, we measure count rates in the 0.5 − 7 keV band ranging from 1.5×10
−4 cts/s to 5.2×10 −2 cts/s. Correspondingly, we estimate 0.5−7 keV luminosities ranging from ∼ 5×10 39 to ∼ 1 × 10 42 erg s −1 . Distances are estimated using redshifts reported in the NASA-Sloan Atlas and Ned Wright's cosmology calculator (Wright 2006 ).
If we assume that the measured X-ray luminosities are due to accreting BHs (see Section 4.1 for a discussion of the origin of X-ray emission for these sources), we can estimate Eddington fractions, i.e. at what percentage of their Eddington luminosities these BHs are accreting. Eddington luminosities are determined using the BH masses from Reines et al. (2013) , with the exceptions of RGG 9 and RGG 119, which have updated BH masses given in Baldassare et al. (2016) . BH masses for this sample are estimated using the luminosity and FWHM of the broad Hα emission line Kaspi et al. 2000; Peterson et al. 2004; Greene & Ho 2005; Bentz et al. 2009 and range from 7 × 10 4 − 1 × 10 6 M (Reines et al. 2013 , Baldassare et al. 2016 . We caution that bolometric corrections for AGN in this mass regime are largely unconstrained. However, in the absence of a full analysis of the spectral energy distribution of AGN in dwarf galaxies, we use a hard X-ray bolometric correction of L Bol /L 2−10keV = 10 (Marconi et al. 2004) . For L bol = 10 L 2−10keV , we find Eddington fractions ranging from ∼ 0.1−50%, including the archival observations (see Table 4 for Eddington ratios). The median Eddington fraction for this sample of 10 dwarf AGN is 4.3% (mean ≈ 10%); this range is comparable to the range of Eddington ratios for broad-line quasars at higher redshifts (see, e.g., Kelly et al. 2010; Shen & Kelly 2012) . Note that we have excluded RGG B from this analysis, as we do not consider it a secure AGN; see Section 4.1.
UV-to-X-ray flux ratios
We measure α OX in order to quantify the relative power output in the UV and in X-rays (Tananbaum et al. 1979) . The quantity α OX is defined as α OX = −0.383 log(l 2500 /l 2keV ), where l 2500 is the luminosity density at 2500Å and l 2keV is the unabsorbed luminosity density at 2 keV. We measure the 2500Å UV flux density directly from the HST F275W imaging (the peak of the filter output is close to 2600Å, i.e. ∼ 2500Å for a galaxy at z=0.04). We use PIMMS and the appropriate powerlaw index (Γ = 2.0, except when measured directly from spectral fitting) to determine the 2keV luminosity. We find α OX values ranging from −2.13 to −0.95 (Figure 11) . These values are consistent with those found by Dong et al. (2012) and Plotkin et al. (2016) for lowmass AGN with BH masses of ∼ 10 6 M . Though we have a very limited sample size, broadly speaking, the highest L bol /L Edd objects have the least negative α OX values, i.e. are more X-ray luminous relative to their UV emission.
In Figure 12 , we compare our α OX values to expected values based on the relationship between α OX and l 2500 found by Just et al. (2007) . We find that our targets tend to have α OX lower than expected based on the α OX -l 2500 relation (the α OX values range from ∼ 0.1 − 1 below the expected values). Despite the general trend, RGG 119 and RGG 127, i.e. the two objects with the highest L bol /L Edd , have α OX consistent with their "expected" values. The large dispersion in α OX values for BHs with M BH 10 6 M , as well as their tendency to appear X-ray weak relative to the α OX − l 2500 relation is also observed by Dong et al. (2012) and Plotkin et al. (2016) . This is further discussed in Section 4.2.
We note that it is very difficult to distinguish emission from the AGN from emission from star formation. If a significant fraction of the UV emission is from star formation, then α OX values would appear lower (i.e., more negative) than they are.
X-ray hardness ratio
Hardness ratios can yield information about the spectral shape for sources with too few counts to extract a spectrum. We compute hardness ratios for our targets 
using the Bayesian Estimation of Hardness Ratios code (BEHR; Park et al. 2006). Hardness ratio is defined as (H − S)/(H + S)
, where H and S are the number of counts in the hard and soft bands, respectively. Here, we use 0.5-2 keV as our soft band and 2-7 keV as the hard band. BEHR treats counts as independent Poisson random variables, and can be used even if the source is undetected in one of the bands (as is the case for RGG B). We find hardness ratios ranging from −0.75 to −0.02, with a median hardness ratio of −0.57 (see Figure 13 ). For reference, we compute expected hard and soft band counts for power law spectra with varying Γ; a hardness ratio of ∼ −0.4 is characteristic of an unabsorbed power law spectrum with Γ = 2.0, while an unabsorbed power law spectrum with Γ = 2.5 produces a hardness ratio of ∼ −0.6. The hardness ratios for RGG 119 and RGG 127 are consistent with the expected hardness ratios for Γ ≈ 2.0 − 2.5; these are in turn consistent with the Γ which best fit the extracted X-ray spectra (2.25 and 2.18 for RGG 119 and RGG 127, respectively).
DISCUSSION

Origin of X-ray emission
The Eddington luminosity 5 for a 10 5 M black hole is ∼ 10 43 erg s −1 . Therefore, the X-ray luminosities of Eddington-limited X-ray binaries can be comparable to the luminosities of sub-Eddington AGN in our BH mass range of interest. Here, we carefully consider the origin of the detected X-ray emission in our targets.
The expected X-ray luminosity due to high mass Xray binaries (HMXBs) scales with the star formation rate of the galaxy (Grimm et al. 2003) , while the Xray luminosity due to low-mass X-ray binaries (LMXBs) scales with stellar mass (Gilfanov 2004) . As shown in Gilfanov (2004) , for a galaxy with M * ∼ 10 9 M , we expect LMXBs to contribute L X < 10 38 erg s −1 ; our Xray sources are all more luminous by at least a factor of 10, making LMXBs an unlikely source of the nuclear X-ray emission. Additionally, while the fairly soft bestfit spectral indices for RGG 119 and 127 are typical of quasars, they are also typical of high mass X-ray binaries (HMXBs), particularly in the steep power law and high/soft states (Remillard & McClintock 2006) . Thus, we consider HMXBs our most likely alternative source of X-ray emission. We estimate the expected luminosity contributed from HMXBs below.
Using the extinction-corrected luminosity of the narrow Hα emission from Reines et al. (2013) and the relation in Kennicutt & Evans (2012) , we compute upper limits on the SFR for each galaxy by assuming that all the narrow Hα emission within the SDSS fiber is due to star formation. Note that for objects which fall in the composite or AGN region of the BPT diagram, we can be confident there is some contribution to the Hα emission from the AGN. Also note that the 3 SDSS fiber is larger than the 2 Chandra PSF, so we are calculating the expected contribution from HMXBs over a slightly larger area than necessary. We use relations from Lehmer et al. (2010) and Mineo et al. (2012) to compute, respectively, the expected 2-10 keV and 0.5-8 keV luminosities from HMXBs. As shown in the left panel of Figure 14 , the 0.5-8 keV luminosities of all targets with broad and narrow optical emission line AGN signatures are higher (by 1.5 − 18σ) than would be expected from star formation alone. RGG B, the sole target with narrow line ratios consistent with photoionization from HII regions, has a 0.5-8 keV X-ray luminosity consistent with that expected from star formation.
Using 2-10 keV luminosities and the relation given by Lehmer et al. (2010) we find that most targets have Xray luminosities greater than would be expected from star formation (1 − 9σ higher), with the exception of RGG 32, which has a hard X-ray luminosity consistent with the estimated contribution from HMXBs, and RGG B, which is not detected in the 2-10 keV band (see right panel of Figure 14) . We stress again that the SFRs used are conservative upper limits, and that the actual star formation rates are lower for objects falling in the composite or AGN region of the BPT diagram.
With the exception of RGG B (and RGG 32 in the hard band), the X-ray luminosities of our targets are higher than would be expected from star formation. For our seven targets with with broad and narrow emission line signatures of an AGN, we consider an AGN the most likely source of the nuclear X-ray emission. RGG B, which falls in the star forming region of the BPT diagram, has the lowest X-ray luminosity, and moreover, a 0.5-8 keV X-ray luminosity consistent with that which would be expected from star formation. Optical spectroscopy of RGG B was also analyzed in Baldassare et al. (2016), which carried out multi-epoch spectroscopy of star-forming dwarf galaxies with broad Hα. They found that the broad Hα faded in most, indicating the broad emission was likely produced by a transient stellar process for those targets. RGG B was classified as ambiguous with respect to the presence of broad Hα in spectra taken several years following the SDSS spectrum. However, even if the broad emission in the SDSS spectrum of RGG B is produced by an AGN, we cannot say with certainty that the observed nuclear X-ray emission is not associated with a HMXB.
We emphasize that more than a third of our sample falls in the composite region of the BPT diagram. Though BPT star forming objects with broad Hα are not necessarily AGN, this work provides strong evidence to suggest that the composite objects do indeed host AGN.
Comparison to more massive AGN
Below, we compare the properties of the AGN considered in this paper to the properties of more massive quasars, as well as to the properties of the Desroches et al. (2009) The right panel uses 2-10 keV luminosities and the relation defined by Lehmer et al. (2010) . On the right panel, RGG B, the BPT star forming object, has only an upper limit on the 2-10 keV luminosity, and is shown as a faded point. In both panels, RGG B is also marked with an additional open circle.
measured values of Γ (2.25 and 2.18 for RGG 119 and 127, respectively) are consistent with these. Moreover, it is predicted that objects accreting at higher Eddington fractions will have lower (i.e. more negative) photon indices (Brightman et al. 2013) . Just et al. (2007) also measure α OX values ranging from -2.2 to -1.5, and find a tight relation between l 2500 and α OX . While our measured α OX also fall in this range, based on the l 2500 −α OX relation, we expect values closer to -1.0. We note that our two brightest, highest L bol /L Edd targets (RGG 119 and 127) have α OX ≈ −1, consistent with the Just et al. (2007) relation. As discussed at length in Dong et al. (2012) , there are several factors which can influence α OX . In the disk, UV photons are inverse-Compton scattered into an X-ray corona. The temperature of the disk therefore influences how much disk energy is reprocessed in this manner. If the disk extends to the innermost stable circular orbit, the peak disk temperature is dependent on BH mass such that smaller BHs have hotter disks. The disk temperature can also be dependent on the accretion rate. Additionally, the structure of the disk, i.e., whether the disk is thin or slim, can influence α OX . Finally, absorption can lead to suppressed UV emission and a harder overall spectrum. Dong et al. (2012) combine their sample of low-mass AGN with more massive AGN in order to explore trends between α OX , L bol /L Edd , and M BH . They find α OX is not correlated at all with L bol /L Edd . However, they find a potential trend between α OX and M BH such that the mean α OX decreases (becomes more negative) with increasing M BH . This is expected to be due to the blackbody temperature of the accretion disk increasing with decreasing BH mass (for a given mass accretion rate; see Done et al. 2012) . The accretion disk temperature is also expected to rise with increasing mass accretion rate. The mean α OX for our targets with M BH ≈ 10 5−6 M does not follow the trend noted by Dong et al. (2012) , i.e., the mean α OX is more negative than for the objects with M BH ≈ 10 6−7 M (though we reiterate that our sample size is small). Additionally, there appears to be a potential trend between α OX and L bol /L Edd for our sample; the objects with the highest Eddington fractions also have the least negative α OX values (see Figure 11) . A larger sample size would aid in determining whether the disk properties of AGN in dwarf galaxies are indeed distinct from those of more massive objects. Desroches et al. (2009) find that their five detected objects (out of eight total) show evidence for slim disk accretion (Abramowicz et al. 1988) . This accretion mode is expected to be relevant at high Eddington fractions (L Bol /L Edd 0.3). In this regime, the the disk puffs up at small radii, and accretion becomes radiatively inefficient due to photon-trapping. The result is that X-ray emission appears enhanced relative to optical/UV emission. Three AGN considered here show evidence for potential slim disk accretion. Using a bolometric correction of 10, we find that RGG 119, 123, and 127 are accreting at high fractions of their Eddington luminosities (20%, 54%, and 10%, respectively). Moreover, they all have relatively flat α OX values close to -1.0; Desroches et al. (2009) find similar values. However, the remaining targets are estimated to be accreting at lower Eddington fractions and have α OX values closer to ∼ −1.5.
Finally, Dong et al. (2012) explores whether their sample follow the relation between [OIII]λ5007 luminosity and 2 − 10 keV luminosity. There is a very tight correlation between these quantities for unobscured AGN (2012) objects do cluster around this relation, they find that their sample tends to scatter below it, i.e., they are relatively X-ray weak compared to the [OIII] luminosity. This behavior is similar to the Compton-thick sample from Panessa et al. (2006) , making local absorption a possible explanation for this trend. We observe this behavior for our target AGN in dwarf galaxies ( Figure 15 ). However, local absorption is not substantiated by our spectral fitting of RGG 119 and RGG 127, which finds n H values close to galactic values.
CONCLUSIONS
We analyze Chandra X-ray Observatory of 11 broadline AGN candidates in dwarf galaxies identified in Reines et al. (2013) . These include all ten objects with broad and narrow emission line AGN signatures (6 BPT AGN, 4 BPT composite), plus one low-metallicity dwarf galaxy with broad Hα but narrow-emission lines dominated by star formation. Three out of eleven objects had Chandra observations analyzed in the literature. We analyze new Chandra observations of the remaining eight, supplemented by joint HST/WFC3 F275W imaging.
Nuclear X-ray emission is detected in all galaxies, i.e. we find a 100% detection rate. We also find that:
• The detected X-ray nuclei are bright, with L 0.5−7keV ≈ 5 × 10 39 − 1 × 10 42 erg s −1 . Galaxies in our sample have BH masses in the range of ∼ 10 5−6 M ; we infer Eddington fractions ranging from ∼ 0.1−50%, i.e., consistent with the range of Eddington fractions found for massive broad-line quasars.
• The observed X-ray emission in broad-line objects falling in either the AGN or composite region of the BPT diagram is brighter than would be expected from HMXBs. We conclude an AGN is the most likely source of the detected X-ray emission.
• We emphasize that the observations presented here provide strong evidence that the BPT composite objects (i.e., those thought to have contributions to the narrow-line flux from both star formation and an AGN) do indeed host actively accreting BHs.
• Our targets tend to have α OX values lower than expected based on relationships defined by classical quasars. If the measured UV emission is not significantly enhanced by nuclear star formation, AGN in dwarf galaxies seem to be X-ray weak relative to their UV emission.
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(10) Note-Column 2 gives the HST exposure time. Columns 3-5 give HST count rates. The total count rate refers to the total count rate in an aperture with radius of 3 centered on the UV source. The background count rate refers to the count rate in the annulus immediately surrounding the inner aperture, and is intended to account for any extended star formation in the galaxy. The AGN count rate is the total count rate minus the background count rate. Columns 6 and 7 give the flux and luminosity densities at 2500Å, respectively. Note-Column 2 gives BH mass estimates using the method outlined in Section 3.1. Column 3 gives the Eddington ratio, using a bolometric correction of 10. Column 4 gives the UV-to-X-ray flux ratio diagnostic. a Black hole mass from Baldassare et al. (2016) , calculated from the average of several single-epoch spectroscopic black hole mass measurements. b α OX measurement from Dong et al. (2012) .
c RGG 21 (NGC 4395) has several BH mass estimates reported in the literature. For consistency, we use the value quoted in Reines et al. (2013) based on the broad Hα emission, but note that the most recent estimate comes from den Brok et al. (2015) , which finds a mass of 4 +8 −3 ×10 5 M based on gas dynamical modeling.
